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James C. Zhong: Assessing Risk for Traumatic Dental Injuries: A Survey of Orthodontists and 
Pediatric Dentists  
(Under the direction of Lorne D. Koroluk) 
 
This study investigated TDI risk assessment and comfort levels managing TDI among 
orthodontists and pediatric dentists. An online questionnaire querying perceptions of TDI risk 
factors, TDI risk as justification for orthodontic treatment, and comfort managing TDIs was 
distributed to 2,101 orthodontists and 5,906 pediatric dentists. Respondents totaled 60 
orthodontists and 334 pediatric dentists. Orthodontists and pediatric dentists ranked incisor 
protrusion, increased overjet, previous trauma, lip incompetence, and team sports participation 
higher than behavior risk factors. Pediatric dentists (58%) considered TDI risk more significant 
justification for phase I treatment than orthodontists (32%) (P<0.05). Only 28% of orthodontists 
were ‘very comfortable’ managing TDI as compared to 72% of pediatric dentists (P<0.05).  
Orthodontists preferred shorter observation periods after a TDI to commence orthodontics. 
Orthodontists and pediatric dentists are consistent in their ranking of TDI risk factors, but differ 
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REVIEW OF THE LITERATURE 
 
Traumatic Dental Injuries: Prevalence 
 
Traumatic dental injuries (TDIs) of primary and permanent teeth occur frequently in 
children and young adults.  Studies have estimated that TDIs may account for 5% of all injuries 
in children and young adults.1  According to a recent literature review, the global prevalence of 
TDIs of permanent dentition was 15.2% and the global prevalence of TDIs of primary dentition 
was 22.7%.2  In the United States, two national surveys have estimated that at least one of every 
six adolescents and one of every four adults have some evidence of experiencing a traumatic 
dental injury.3–5  As evidenced by previous epidemiologic data, it is clear that traumatic dental 
injuries are a significant issue among children and adolescents.  
Etiology of Traumatic Dental Injuries 
 
Due to the high prevalence of dental injuries in the US and the world, there have been 
numerous studies that have investigated the etiologies of dental trauma.  The abundance of 
possible risk factors associated with dental trauma has led Glendor to suggest categorizing the 
etiologies into three main groups: “environmental determinants,” “human behavior,” and “oral 
factors.”6  
A large portion of previous studies involving traumatic dental injuries have been focused 
on oral factors.  The oral factors that are commonly associated with dental trauma risk include 
increased overjet, increased incisor protrusion, maxillary prominence, Class II division I 
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malocclusion, and inadequate lip coverage.7–10  A recent systematic review by Arraj et al.11 
found that children in the primary dentition have an increased risk for trauma when their overjet 
is greater than 3 mm, while in the permanent dentition the overjet threshold is 5mm or greater.11  
This finding is similar to another systematic review that concluded that children with an overjet 
greater than 3 mm are twice as much at risk of a TDI to incisors than those with less than 3mm.12  
In addition, Bauss et al.9 found that patients with an increased overjet combined with inadequate 
lip coverage had a higher risk for TDIs and had more severe injuries.9 In this study, the 
investigators defined increased overjet as any overjet greater than 3 mm and inadequate lip 
coverage as incomplete coverage of upper incisors with the lip in a relaxed position.9  Another 
study also found that Class II division I patients with an overjet between 3.5mm and 6mm and 
incompetent lips have an increased risk of maxillary incisor trauma.13 
There have also been studies that have looked into risk factors that fall under Glendor’s 
“environmental determinants” category.  These risk factors include socioeconomic status, unsafe 
environment, and material deprivation.  Marcenes and Murray14 found in their study conducted 
in London that children living in a highly deprived area (characterized by high levels of 
unemployment, large numbers of unskilled and semi-skilled residents, overcrowded households) 
had a higher incidence of traumatic dental injuries.14  Specifically, the study found a statistically 
significant association between overcrowded households and dental injuries, speculating that 
children in overcrowded households may have an increased likelihood of accidents which result 
in dental injuries.14  Socioeconomic status (SES) as a risk factor for TDIs has also been 
investigated with conflicting results.  Basha et al.15 found that children in families with low 
socioeconomic status had a 2.33 times higher likelihood of experiencing a TDI compared to 
those from a medium or upper socioeconomic status.15  On the contrary, other studies have 
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shown that children from a higher socioeconomic status were at a higher risk of dental 
trauma.16,17 Cortes et al.16 speculated that children from higher socio-economic backgrounds had 
greater ownership of toys and equipment including bicycles, skateboards, and roller-skates.16  
However, some studies have concluded that there is not association between socioeconomic 
status and traumatic dental injuries.18,19  Goettems et al.,19 in a cross-sectional study analyzing 
1210 children in Pelotas, Brazil, concluded that no SES variables affected the occurrence of 
dental trauma.19 
 Risk factors that fall under Glendor’s “human behavior” category include children with 
attention-deficit hyperactivity disorder (ADHD), risk-taking children, and children experiencing 
emotionally stressful conditions.  There have been studies that have linked hyperactive children 
with an increased risk of TDI, while others did not find a relationship with hyperactivity.20,21  
Recently, there have been additional studies that sought a relationship between children with 
ADHD and dental trauma.  ADHD is one of the most common neurodevelopmental disorders of 
children with a prevalence of approximately 5%.22,23  Inattentiveness and hyperactivity-
impulsivity are hallmark characteristics of children affected with ADHD.  In a recent systematic 
review conducted by Sabuncuoglu et al.,23 the investigators found that ADHD is a common risk 
factor for dental trauma and that more than one-third of children with ADHD may experience a 
TDI.23  Furthermore, a landmark study by Nyquist et al.24 investigating executive dysfunctions 
has linked behavioral factors like impulsivity and poor emotional control with an increased risk 
for incisor trauma.24 
 Due to the complex nature of dental trauma, there are a multitude of possible risk factors 
which have been investigated that do not fall under Glendor’s general categories.  Some of the 
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major risk factors that have been studied include gender, age, BMI, sports involvement, and past 
trauma history.  Past history of dental trauma is generally regarded as a very important predictor 
for future dental trauma, as evidenced by a systematic review conducted by Magno et al.25  In 
another study, Goettems et al.26 found that children who experienced a traumatic dental injury in 
the primary dentition had a higher chance of experiencing a dental injury in the permanent 
dentition.  The researchers concluded that a history of dental trauma is an important predictor of 
future dental trauma.26 Many studies have also identified that males are at a higher risk of 
experiencing traumatic dental injuries compared to females, with some studies estimating as high 
as 1.7 times higher.16,21  Furthermore, several studies have looked at age and have determined 
that the peak age for dental trauma is around 8-12 years of age, coinciding with the mixed 
dentition period of dental development.27–29  In terms of the association between dental trauma 
and BMI/obesity, there have been conflicting results.  Some studies have linked obesity with an 
increased risk of experiencing a traumatic dental injury.15,30–32  Petti et al.31 found from a sample 
of 938 children in Rome, Italy that the dental trauma prevalence for obese children was 31.8% 
compared to the 20.0% for non-obese children.  The investigators speculated that this increased 
risk of trauma may be due to obese children being clumsier and less agile, resulting in a higher 
risk of having an accident leading to dental trauma.31  On the contrary, some studies have also 
found no association between dental trauma and obese/overweight children.33,34 Investigators of 
these studies speculate that overweight/obese children lead a sedentary lifestyle, thus they may 
even be less prone to having an accident which may result in a TDI.33 
 Numerous studies have investigated the link between involvement in various sports with 
traumatic dental injuries.6,35–37  A 10 year study conducted by Gassner et al.37 found that 31.8% 
of craniomaxillofacial trauma cases presenting to a university clinic were sports related.37  
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Additionally, Glendor6 summarized in 2009 that a US Department of Health and Human 
Services report estimated that approximately 33% of dental trauma cases were because of sports 
injuries.6  As expected, children are at a higher risk of traumatic dental injuries when 
participating in a sport that either involves rough contact between players or one in which a ball, 
puck, or stick is used.6    
Types of TDI 
 
There have been many proposed classification systems in the literature that have 
attempted to define different traumatic dental injury taxonomies.  In a systematic review by 
Feliciano et al.38, the authors identified 54 distinct TDI classification systems among 164 studies.  
The investigators found that of these 164 studies, the most used classification systems were 
Andreasen’s classification system (32%) and Ellis’ classification system (14%).38  The Ellis 
classification, recommended in 1962 by G.E. Ellis, is a simplified classification system that 
defines a wide range of injuries.  The Ellis classification, though simple and consisting of only 8 
groups, has been criticized by many due to the subjective interpretation of terms used such as 
“simple” and “extensive.”38,39  The Andreasen classification system, developed in the 1970s and 
based on the World Health Organization (WHO) system, contained 19 groups that included 
injuries to teeth, supporting structures, and soft tissue.40  The purpose of Andreasen’s 
classification system was to minimize the possibility of subjective interpretations and cover all 
possible injury types. This classification system has been the system used to categorize TDIs in 
the International Association of Dental Traumatology’s (IADT) Guidelines for the Management 
of Traumatic Dental Injuries, which has recently been updated in 2020.38,40,41 
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 The most commonly injured teeth are the maxillary central incisors.27,29,42 The most 
common type of traumatic dental injury are crown fractures in the permanent dentition and 
luxation injuries in the primary dentition.41  Crown fractures include enamel infractions, 
uncomplicated crown fractures (enamel or enamel/dentin), and complicated crown fractures 
(enamel/dentin with pulp exposure).43  Luxation injuries include concussions, subluxations, 
extrusive luxations, intrusive luxations, and lateral luxations.43  A less common but potentially 
more severe type of injury is an avulsion injury, defined as the complete displacement of a tooth 
from its socket.  Due to the severity of avulsion injuries of permanent teeth, which may comprise 
0.5%-16% of all dental injuries, prompt and emergency management is imperative to improving 
the prognosis and survivability of the tooth.44 
Orthodontic Treatment and TDI Prevention 
 
There have been various studies that have investigated the effectiveness of early 
orthodontic treatment in Class II division 1 malocclusion patients for the purpose of TDI 
prevention.  In a 2003 University of North Carolina study conducted by Koroluk et al.42 using 
data from a randomized clinical trial studying the benefits of early orthodontic treatment of Class 
II malocclusions, the authors found that there was no statistically significant difference in new 
incisor trauma incidence between the two phase early treatment groups and a control one phase 
treatment group.  However, they also concluded that early treatment may have an effect on 
reducing the incidence of incisor trauma if treatment is started soon after the permanent 
maxillary incisors erupted.42  In 2011, Chen et al.45 examined incisor trauma data from a 
University of Florida randomized controlled trial also designed to compare the effects of early 
treatment of Class II malocclusions with a control group, and concluded that there were no 
significant differences in the incidence of new traumatic dental injuries between the early 
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treatment group and the control group.45  O’Brien et al.46 conducted a similar RCT and found no 
statistically significant difference in new dental trauma between the early treatment group and 
the control group.46  On the contrary, in a systematic review from 2015 that examined data from 
all 3 randomized controlled trials, the investigators determined that early Class II treatment with 
either functional appliances or headgear resulted in a decreased incidence of maxillary incisor 
trauma.  From the 343 participants over the 3 RCTs, 29% of patients in the one phase treatment 
group had new trauma compared to 20% of patients in the early treatment group.  The findings 
from this study, according to the authors, showed that early treatment with a functional appliance 
of 10 patients could possibly prevent 1 incidence of new incisal trauma.47  However, the general 
consensus among authors of this systematic review and the past studies is that trauma risk 
reduction should not be the only reason for performing early orthodontic treatment.42,45,47   
Orthodontic Treatment after TDIs 
 
Due to the prevalence of dental trauma in children and adolescents, many patients will 
have experienced some type of dental injury prior to starting orthodontic treatment.  In one 
study, Bauss et al.48 found that out of 1367 consecutive patients, over 10% had experienced a 
TDI before beginning orthodontic treatment.48  Though the evidence suggests that orthodontic 
movement of a tooth that has had previous trauma may increase the risk of root resorption and 
pulp necrosis, orthodontic treatment may still be indicated (i.e. for children with psychosocial 
issues related to dental/facial appearance).49–52 Since dental trauma is complex and variable, it 
would be advantageous to have general guidelines for the management of traumatized teeth in 
relation to starting or ongoing orthodontic treatment.  Currently, there are only a few publications 
aimed towards developing guidelines for orthodontists.  Kindelan et al.53 published one of the 
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earliest guidelines that included recommended observation periods before starting orthodontic 
tooth movement.53  A condensed version of these guidelines can be seen in Table 1. 
Table 1: Kindelan’s recommended observation periods prior to orthodontic tooth movement53 
Type of Injury Observation Period 
Crown and crown/root fractures with or without pulpal 
involvement 
3 months 
Root fractures 1-2 years 
Minor damage to the periodontium 
Includes: concussion, subluxation, extrusion, lateral 
luxation (minor) 
3 months 
Moderate to severe injury to periodontium 
Includes: intrusion, avulsion and replantation, and 
lateral luxation (moderate/severe) 
1 year 
 
In 2019, Sandler et al.54 conducted a nationwide survey in the UK to assess the 
knowledge of practitioners who practice orthodontics on the orthodontic management of injured 
teeth.  The study, sent to 1570 British Orthodontic Society members, found major inconsistencies 
among practitioners in regards to the observation periods prior to orthodontic tooth movement of 
traumatized teeth, with 35-37% correctly identifying observation times based on the guidelines 
outlined by Kindelan et al.53 in 2008.  The authors concluded that more guidelines and/or 
training on orthodontic management of TDIs are needed.54  Other studies have also examined 
clinician knowledge on tooth movement of a traumatized tooth, and have found that most 
clinicians are not aware of Kindelan’s guidelines.55,56  Thus, in 2020, Sandler et al.57 developed 
and published an updated guideline for the orthodontic management of traumatized teeth.  These 
two guidelines are nearly identical, except an extrusive luxation injury is classified under the 
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moderate/severe damage to the periodontium category in the 2020 guidelines. A condensed 
version of the observation periods from these guidelines can be seen in Table 2.57   
Table 2: Sandler’s guidelines for the non-acute orthodontic management of traumatized teeth57 
Type of Injury Observation Period 
Crown and crown/root fractures 3 months 
Root fractures 1-2 years 
Minor damage to the periodontium 
Includes: concussion and subluxation only 
3 months 
Moderate to severe injury to periodontium 





Traumatic dental injury etiology has been a widely studied topic. To our knowledge, 
there is little to no data regarding orthodontists’ and pediatric dentists’ current practices with TDI 
risk assessment, TDI prevention philosophy, and TDI management with early orthodontic 
treatment.  Additionally, there are little to no studies on pediatric dentists’ and orthodontists’ 
comfort levels with managing TDI and current protocols for when to begin orthodontic tooth 
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ASSESSING RISK FOR TRAUMATIC DENTAL INJURIES: A SURVEY OF 
ORTHODONTISTS AND PEDIATRIC DENTISTS 
 
Introduction 
Traumatic dental injuries (TDIs) of primary and permanent teeth occur frequently in 
children and young adults.  The global prevalence of TDIs of both primary and permanent 
dentition is approximately 20%.1 Due to the high prevalence of dental injuries, numerous studies 
have investigated etiologies of traumatic dental injuries. As suggested by Glendor in 2009, these 
various etiologies can be categorized into three main groups: “environmental determinants,” 
“human behavior,” and “oral factors.”2   
Much research involving traumatic dental injuries has been focused on oral factors.  
Increased incisor protrusion, maxillary prominence, Class II division I malocclusion, increased 
overjet, and inadequate lip coverage are often emphasized as the most significant risk factors 
associated with dental trauma risk.3–5  Though oral factors are undeniably important, other 
studies have focused on investigating non-oral risk factors.  Risk factors that fall under Glendor’s 
environmental determinants’ category include socioeconomic status, material deprivation, and 
unsafe environments.  For instance, one study conducted in the UK has shown that children 
living in a highly deprived area of London (characterized by high levels of unemployment, large 
numbers of unskilled and semi-skilled residents, overcrowded households, etc.) had a higher 
incidence of traumatic dental injuries than children that did not live in highly deprived areas.6  
The third and final category, human behavior, includes risk factors such as attention deficit 
hyperactivity disorder (ADHD), risk-taking children, and emotionally stressful conditions.  The 
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significance of ADHD has been shown in multiple studies to be a common risk factor for TDIs, 
and more recent research has examined associations with other behavioral disorders.7 One such 
study investigated the link between executive function disorder and TDIs, concluding that there 
may be an association between the impulsivity and emotional control subgroups of executive 
dysfunction and traumatic dental injuries.8 
Once the risk for TDI is established, the clinician must then decide if early orthodontic 
treatment may reduce the risk of future trauma.  Some studies have shown that early orthodontic 
treatment for Class II malocclusions may lead to a reduction in the incidence of trauma to 
maxillary incisors; however, the decision to consider early orthodontic treatment as a risk 
reduction strategy is ultimately up to each clinician and family.  The clinician, often an 
orthodontist or pediatric dentist, must determine if the potential decrease in risk of a TDI event is 
worth the increased cost and burden of care of an early phase of orthodontic treatment.  The 
clinician must then inform the family about the potential benefits so that the family can make an 
informed decision.9,10  Though there have been many previous studies that have investigated the 
association of various risk factors with TDIs, little is known about how clinicians assess dental 
trauma risk factors in their everyday practice and its influence on orthodontic treatment 
recommendations.   
Though pediatric dentists may encounter and manage dental injuries more often than 
orthodontists, orthodontic patients may turn to their orthodontist first when emergencies arise, 
possibly due to the increased frequency of visits and familiarity with the orthodontist during 
active care.  Training to handle dental injuries, however, varies between dental schools and 
orthodontic and pediatric dentistry residency programs.  Furthermore, there are no standardized 
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guidelines that exist to determine the ideal waiting time to delay active tooth movement 
following a traumatic dental injury. 
In summary, there is little to no data regarding orthodontists’ and pediatric dentists’ 
current practices concerning TDI risk assessment, TDI prevention philosophy, and TDI 
management with early orthodontic treatment.  To address these knowledge gaps, we carried out 
a nationwide survey of practicing American Association of Orthodontists (AAO) orthodontists 
and American Academy of Pediatric Dentistry (AAPD) pediatric dentists seeking to improve our 
understanding of clinicians’ current practices. Furthermore, data collected in this study could 
contribute to the development of a TDI risk assessment model and may be useful to advanced 
dental education program educators when considering curriculum reform. Accordingly, the 
specific aims of this study were to 1) examine the perceived importance of oral and non-oral 
postulated TDI risk factors among orthodontists and pediatric dentists, 2) determine possible 
differences in risk assessment and decision to suggest early orthodontic treatment to prevent TDI 
between orthodontists and pediatric dentists, and 3) evaluate orthodontists’ and pediatric 
dentists’ comfort managing TDI, and their protocols for when to begin orthodontic tooth 
movement after various injuries. 
 
Methods 
The protocol for this study was reviewed by the Institutional Review Board at the 
University of North Carolina, Chapel Hill and approved as ‘exempt’ (IRB #19-2789). 
Survey development.  Due to the absence of existing surveys, a 24-item closed-ended 
questionnaire was developed and tested specifically for this project and was administered in 
electronic format using the Qualtrics survey application (Qualtrics Labs Inc., Provo, UT).  The 
questionnaire was pilot tested by 6 orthodontists and 7 pediatric dentists who teach in the 
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Department of Orthodontics and the Department of Pediatric Dentistry at the University of North 
Carolina at Chapel Hill Adams School of Dentistry.  The responses and feedback obtained 
during the pilot testing were used to refine and questionnaire that was subsequently used to carry 
out the national survey. 
The complete survey instrument is presented in the appendix. In brief, the questionnaire 
collected information about participants’ practice characteristics and several domains associated 
with TDI risk assessment and management including importance of postulated TDI risk factors, 
importance of TDI risk for phase I treatment, the comfort level of managing TDIs, and waiting 
times following injury.  Specifically, the first part of the survey consisted of a combination of 
Likert-type questions to assess the importance of TDI risk factors and clinical scenarios to 
determine TDI prevention protocols.  The second part of the survey consisted of a mixture of 
Likert-type questions to assess comfort levels with managing various traumatic dental injuries 
and a continuous scale to determine preferred waiting times to delay continuing orthodontic 
treatment following the described traumatic dental injuries.  The third part of the questionnaire 
consisted of close-ended questions on practitioner demographics, including practice setting and 
time in practice. 
Survey distribution.   The online questionnaire was electronically disseminated to a 
random sample of active AAO members and all active AAPD members in the US. The e-mail 
addresses of approximately 8,000 potential study participants were acquired through the AAO 
Partners in Research program and the AAPD member email listserv.  The AAO Partners in 
Research program provided a random sample of 2,101 members, and the anonymous survey link 
was distributed to these AAO members through an email sent directly by the AAO.  The AAPD 
provided a full email listserv of its 5,906 active members, thus the survey was distributed 
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through Qualtrics’ native emailing software.  The survey administration was done 
simultaneously to both AAO and AAPD members, with one reminder e-mail sent two weeks 
after initial contact for a total of two electronic contacts.  To maintain confidentiality, no 
personal information was collected that could be used to identify the research participants.  
Respondents who did not fully complete the survey or who identified as dual-trained 
orthodontists and pediatric dentists were excluded from the analysis. 
Data collection and analysis. Data from the electronic surveys were extracted from 
Qualtrics following the closure of the survey.  Data analysis relied on descriptive statistics (e.g., 
frequencies, mean, and median values) and bivariate comparisons using parametric (e.g., t-test) 




Between November 30, 2020 and January 12, 2021, 394 complete responses were 
obtained, including 60 orthodontists and 334 pediatric dentists. The overall response rate was 3% 
for orthodontists and 6% for pediatric dentists. The sample comprised respondents from all US 
states, most being in a solo private practice setting (69%) and with 16 years average length of 
time in practice (Table 3). 
Risk Factor Importance.  Twelve postulated TDI risk factors were assessed in terms of 
their perceived importance.  Orthodontists and pediatric dentists were remarkably consistent in 
their rankings, listing increased incisor protrusion, history of previous trauma, increased overjet, 
inadequate lip coverage, team sport participation, and Class II division I malocclusion as the 
most important (Table 4). Four of the six top ranked factors were oral risk factors. Though the 
order of risk factor importance was similar between the two groups, pediatric dentists ranked risk 
 20 
factors as more important than orthodontists. Additionally, pediatric dentists considered risk of 
TDI a more important indication for phase I orthodontic treatment to reduce oral risk factors than 
orthodontists (extremely/very important: 58% vs 32%, P<0.05) (Table 5).  
Scenario Risk Categorization. Overall, orthodontists and pediatric dentists appear to 
consider both oral and non-oral risk factors when quantifying risk for a TDI (Table 6).  
However, both groups seemingly focus on the oral factors when determining the need for phase I 
orthodontic treatment.  For example, 57% of orthodontists and 82% of pediatric dentists 
recommended phase I orthodontics for a scenario with 7mm OJ compared to 27% of 
orthodontists and 65% of pediatric dentists for a scenario with 4mm OJ and non-oral risk factors.  
Pediatric dentists recommended phase I orthodontics more frequently than orthodontists do as a 
TDI risk management intervention. 
Comfort Levels Managing TDIs. Overall, orthodontists were less comfortable than 
pediatric dentists in the management of traumatic dental injuries (28% of orthodontists 
responded ‘very comfortable’ vs. 72% of pediatric dentists, P<0.05) (Table 7). Pediatric dentists 
appeared to be comfortable with managing all types of traumatic injuries (i.e., 87% were very or 
somewhat comfortable treating an intrusive luxation and 97% a crown fracture with pulpal 
exposure), whereas orthodontists were significantly less comfortable managing these types of 
injuries (i.e., 57% and 48% were very or somewhat comfortable, respectively) (Table 8). 
Observation Times Prior to Orthodontic Tooth Movement. Pediatric dentists 
generally suggested longer observation periods following a TDI (Table 8).  Both orthodontists 
and pediatric dentists recommended the longest observation periods following an avulsion injury.  
Orthodontists recommended the shortest observation period for a palatal luxation injury.  
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The overall response rate for fully completed surveys from the AAO distribution was 3% 
and the overall response rate from the AAPD distribution was 6%.  These response rates are 
slightly lower but comparable to previous studies distributed through the AAO email list (4.5-
5.3%) and the AAPD email list (9.3%-9.7%).11–14  The low response rate was likely due to two 
factors, the time period the survey was distributed and the length of the survey that included case 
scenario questions.  The survey was first distributed on November 30, 2020, which was the 
Monday immediately after the Thanksgiving holiday.  Additionally, the reminder e-mail was sent 
two weeks later during what is considered the holiday season.  The questionnaire consisted of 24 
questions, with over half involving case scenarios.  Though 502 participants initiated the survey, 
108 respondents did not complete the survey.  As determined before survey distribution, an 
incomplete survey resulted in a nonresponse for which specialty the respondent identified with, 
thus all incomplete surveys were excluded from our analysis.   
 TDI risk factor etiology is multifactorial and complex.  There are countless postulated 
TDI risk factors in the literature, and as a result, we decided to include a selection of the major 
risk factors in our survey.  In our study, four of the top six risk factors ranked by both 
orthodontists and pediatric dentists were oral factors.  The most important oral factors for both 
groups appeared to be increased incisor protrusion and increased overjet.  It is well established 
that those with increased overjet and incisor protrusion are at a higher risk for a TDI, with some 
studies reporting up to twice the risk.3,5,15–17  Considering the abundance of published studies 
investigating the link of overjet and incisor protrusion with TDI risk, it would seem logical for 
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pediatric dentists and orthodontists to consider these factors as the most important.   Both groups, 
however, seemed to downplay the importance of behavioral factors like ADHD.  ADHD is one 
of the most common neurodevelopmental disorders and has been found to be a common risk 
factor for dental trauma, with studies estimating that more than one-third of children with ADHD 
may experience a TDI.7,18  Despite the link between ADHD and TDIs, orthodontists and 
pediatric dentists may not be aware of the issue thus there may be a need for more training on the 
subject.  Interestingly, both groups ranked socioeconomic status and BMI as the lowest in 
importance when assessing dental trauma risk.  BMI and socioeconomic status are both 
controversial risk factors with studies arguing opposing views.  Some studies have shown obesity 
leads to an increased risk of TDI while other studies have shown no association.19–24  Similar to 
BMI/obesity, there have been inconsistent findings reported in studies investigating the link 
between socioeconomic status with dental trauma risk.19,25–28 
 The resulting consequences of dental trauma may be long lasting and a burden to both the 
child and the family, thus TDI prevention is of great importance.  An early phase of orthodontic 
treatment to reduce overjet has been shown to be a potential method to reduce the risk of a 
TDI.29  In our study, we found that pediatric dentists felt that TDI risk was more important for 
needing an early phase of orthodontic treatment (phase I), and consequently recommended phase 
I orthodontics more frequently than orthodontists.  Though both groups ranked the scenario that 
included a patient with 4mm OJ and non-oral risk factors (ADHD) as having the highest risk for 
a TDI, both the orthodontists and pediatric dentists recommended phase I orthodontics most 
frequently for the scenario that included a patient with 7mm OJ without other risk factors, 
suggesting that both groups of clinicians focus strongly on intraoral factors when recommending 
treatment. 
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 Pediatric dentists and orthodontists, throughout their careers, will inevitably encounter a 
patient that has experienced a traumatic dental injury.  In our study, we found that pediatric 
dentists were significantly more comfortable managing dental trauma.  It is likely that this 
difference in comfort is due to differences in residency training and experience with TDIs.  We 
speculate that the curriculum of pediatric dentistry residencies, when compared with orthodontic 
residencies, includes more in-depth and hands-on training for managing dental injuries.  This is 
supported by the findings from our study - only 49% of orthodontists indicated that they 
managed patients with traumatic dental injuries, compared to 99% of pediatric dentists.  In 
addition to the inexperience with managing dental trauma in residencies, orthodontists may also 
not be as well-equipped to manage TDIs in private practice. Orthodontists in our study were the 
least comfortable managing a crown fracture with pulpal exposure.  The recommended treatment 
for a crown fracture with a pulpal exposure, according to the International Association of Dental 
Traumatology guidelines, involves a partial pulpotomy or pulp capping.30  It is possible that 
orthodontists may be less comfortable managing this type of trauma due to not having the 
restorative materials to treat pulpal exposures.  These findings suggest that orthodontists may 
benefit from more training and clinical experiences with dental trauma while in residency. 
 Though the evidence suggests that orthodontic movement of a tooth that has had previous 
trauma may increase the risk of root resorption and pulp necrosis, orthodontic treatment may still 
be indicated (i.e. for children with psychosocial issues related to dental/facial appearance).31–34  
Currently, there are no standardized guidelines regarding the observation periods of a 
traumatized tooth prior to orthodontic movement.  There are, however, a few publications that 
aim to develop a guide for orthodontists for recommended observation periods before initiating 
orthodontic tooth movement.  The earliest recommended guidelines were published by Kindelan 
 24 
et al.,35 which laid the groundwork for the updated guidelines published by Sandler et al.36  
Importantly, these guidelines are only recommendations and are based on evidence of 
periodontal healing, which generally occurs approximately 6 months post-injury.  A condensed 
version of Sandler’s guidelines is summarized in Table 2.36  In our study, we found important 
differences between pediatric dentists’ and orthodontists’ observation protocols for lateral 
luxations, avulsions, and intrusions, with pediatric dentists preferring longer observation periods 
compared to orthodontists.  We also found significant variation between respondents’ 
observation times and the recommended guidelines. Orthodontists on average preferred an 
observation period less than those proposed by Kindelan and Sandler for lateral luxation injuries 
and intrusion injuries (3 months vs 6 months, and 4 months vs. 6 months respectively), while 
pediatric dentists on average preferred the same or longer observation times than recommended.   
The differences in protocols suggest the need to create a standardized evidence-based guideline 
to assist clinicians with determining the optimal observation periods and specific protocols prior 
to orthodontic movement of a traumatized tooth. 
 There are several limitations that must be acknowledged in our study.  Our results may 
not represent the general views of both pediatric dentists and orthodontists due to the low 
response rate, the limited sample size, and the survey population which included only AAO and 
AAPD clinicians.  Due to the multitude of possible risk factors for TDIs, we limited the 
assessment to 12 common risk factors.  Additionally, results gathered from our clinical scenarios 
must be interpreted with caution, as we did not provide a complete diagnostic profile of the 
theoretical patients in an effort to simplify the survey and improve the response rate.  In regard to 
preferred observation protocols, we limited the response to a maximum of 12 months, which may 
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not be representative of clinicians who preferred longer protocols.  Though there are many more 
types of dental injuries, we only assessed four types in another effort to improve response rates.   
 In summary, our study shows that there are both similarities and differences between the 
present philosophies of practicing pediatric dentists and orthodontists when it comes to managing 
TDI.  Orthodontists and pediatric dentists both assess traumatic dental injury risk similarly, 
focusing on oral risk factors more than non-oral risk factors.  However, the two groups of 
specialists differ in their orthodontic treatment recommendations, comfort with managing dental 
trauma, and their observation protocols prior to orthodontic movement of traumatized teeth.   
 
Conclusions 
Based on the results of our study we reached the following conclusions: 
1. Orthodontists and pediatric dentists are consistent in ranking traumatic dental injury risk 
factors.  Increased overjet, incisor protrusion, previous trauma history, inadequate lip 
coverage, and team sports participation were the most important.  Both groups 
downplayed the importance of behavioral factors like ADHD. 
2. Pediatric dentists consider traumatic dental injury risk a more important indication for an 
early phase of orthodontic treatment to reduce oral risk factors than orthodontists. 
3. Pediatric dentists are significantly more comfortable with managing dental trauma than 
orthodontists. 
4. Orthodontists tend to prefer shorter observation periods prior to orthodontic tooth 
movement of a traumatized tooth compared to pediatric dentists. 
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Table 3. Descriptive information of study participants. 
 Total  
n (col %) 
Orthodontists 
n (col %) 
Pediatric dentists 
n (col %) 
Entire sample, n (row %) 394 (100) 60 (15) 334 (85) 
Practice type    
Solo private practice 272 (69) 51 (85) 221 (66) 
Multi-specialty practice 57 (15) 5 (8) 52 (16) 
Academic/hospital 51 (13) 3 (5) 48 (14) 
Other/inactive/missing 14 (4) 1 (2) 12 (4) 
Years in practice    
mean (SD) 16 (10) 20 (9) 16 (11) 




Table 4. Ranked order of risk factors for traumatic dental injuries according of orthodontists and 
pediatric dentists.  
Orthodontists Pediatric Dentists 














Protrusion 4.0 Protrusion 4.3 
History 3.7 Increased OJ 4.2 
Increased OJ 3.6 History 4.0 
Lip 3.3 Sports 3.9 
Sports 3.2 Lip 3.8 
Cl2Div1 3.2 Cl2Div1 3.6 
Age 2.8 Age 3.3 
ADHD 2.3 ADHD 2.8 
Gender 1.9 Family 2.4 
Family 1.7 Gender 2.1 
SES 1.7 BMI 2.0 
BMI 1.4 SES 1.9 
Importance values legend:  
5: extremely 
important 





1: not important 
Pediatric dentists provided higher scores than orthodontists (all P<0.05), but the rank order of risk 




Table 5. Importance of treating traumatic dental injuries risk in determining need for early 
phase I treatment in the entire sample and compared between orthodontists and pediatric 
dentists.  
 Entire sample 
n (col %) 
Orthodontists 
n (col %) 
Pediatric dentists 
n (col %) 
Extremely important 55 (14) 3 (5) 52 (16) 
Very important 156 (40) 16 (27) 140 (42) 
Moderately important 119 (30) 23 (38) 96 (29) 





Table 6. Comparison of orthodontists’ and pediatric dentists’ clinical scenario risk assessments and 










Risk within next year, mean (median) 31 (21) 27 (20) 22 (20) 
Recommend Phase I Orthodontics, % 27 57 27 
Pediatric 
Dentist 
Risk within next year, mean (median) 51 (50) 47 (50) 39 (40) 
Recommend Phase I Orthodontics, % 63 82 56 




Table 7. General comfort with treating traumatic dental injuries in the entire sample and 
compared between orthodontists and pediatric dentists.  
 Entire sample 
n (col %) 
Orthodontists 
n (col %) 
Pediatric dentists 
n (col %) 
Very comfortable 257 (65) 17 (28) 240 (72) 
Somewhat comfortable 113 (29) 31 (52) 82 (25) 





Table 8. Comparison of orthodontists’ and pediatric dentists’ clinical scenario comfort levels 














83 65 57 48 
Preferred observation 
period (months): mean 
(median) 





97 96 87 97 
Preferred observation 
period (months): mean 
(median) 
6 (6) 9 (12) 7 (6) 5 (4) 
Comfortable was defined as responding ‘somewhat comfortable’ or ‘very comfortable’ 
All differences between Orthodontists and Pediatric Dentists are statistically significant 
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